-ImRoDUCTION
The SATURNE I1 complex f o r polarized beams i s c o n s t i t u t e d by a 400 kV DC p r e i n j e c t o r housing t h e polarized source. The booster-storage r i n g MIMAS and r i n g SATURNE 11. One polarimeter i s s e t a f t e r t h e p r e i n j e c t o r and dedicated t o t h e p o l a r i z a t i o n c o n t r o l of deuterons. The o t h e r polarimeter is placed a f t e r t h e f i r s t SATURNE1s e x t r a c t i o n channel.
SATURNE NATIONAL LABORATORY
Article published online by EDP Sciences and available at http://dx. -a ) t h e ground s t a t e atomic source : RF d i s s o c i a t o r f = 17 MHz, t h e tapered sextupole and removable RF t r a n s i t i o n s ( 2 f o r protons, 3 f o r deuterons), t h e nozzle made of gold covered copper i s cooled a t 80K. The atomic source operates i n t h e pulsed mode (both t h e pressure and m ) ,
-b) t h e e l e c t r o n beam r e f l e x i o n i z e r b u i l t by ANAC has been deeply modified mainly on t h e following points :
-a very f i n e alignment between t h e mechanical axis of t h e e l e c t r o s t a t i c electrodes and t h e magnetic a x i s of c o i l s , -a r e l i a b l e e l e c t r o n gun equipped with alumina i n s u l a t o r s , tantalum and molybdenum electrodes allowing t o operate a t high temperatures without alignment l o s s e s ,
-the v01 tage of t h e e l e c t r o n e x t r a c t i o n e l e c t r o d e i s pulsed, i n t h e s e conditions i t is possible t o operate with higher e l e c t r o n current. The DC mode is only used during out gassing.
-c ) t h e beam i s extracted a t 17 keV, a f t e r i o n i z a t i o n t h e p o l a r i z a t i o n is s e t i n t h e v e r t i c a l d i r e c t i o n by means of an e l e c t r o s t a t i c mirror followed by a solenoyd. Then t h e beam i s accelerated up t o 400 keV. The standard beam operation is :
-extracted current a t 17 keV : 400 -500 pA -pulse length 1.5 msec (protons) 1 msec (deuterons)
The c u r r e n t a t MIMAS' s i n f l e c t o r i s 200-250 ,A giving 2.1011 p o r d accelerated i n MIMAS and SATURNE .
-e T S OF POLARIZATION
Imnediately with MIMAS, a f a c t o r of t e n has been gotten on t h e i n t e n s i I f r , it has been necessary t o modify t h e high energy polarimeter t o be a b l e to receive 2.10 p a r t i c l e s . Nevertheless a new polarimeter has been designed and w i l l be s e t i n next january ( l ) .
Deuterons beams : No depolarizing resonance has been observed i n MIMAS and SATURNE, and t y p i c a l l y t h e p o l a r i z a t i o n of t h e beam is 85 % of : Pz = $ 213 Pzz = 2 i n t e n s i t y 2.1011 d Pz = -1/3 Pzz = -l Protons beams : The s i t u a t i o n between MIMAS and the o t h e r machines i s complete1 y d i f f e r e n t .
The energy range of MIMAS is from 400 keV to 47 MeV, t h e beam i s not r e l a t i v i s t i c V = 1 ; t h a t means i f t h e operating point is closelfo a resonant l i n e , t h e beam w i l l remain a long time on t h e l i n e ; t h e high i n t e n s i t y (2.10 p ) induces by space charge e f f e c t a v a r i a t i o n of wave numbers (vz = 2.2) Auz= 0.1. ; To day, MIMAS is t h e only machine space charge dominated with polarized beams.
The l i n e YGp 4 -vz (vz = 2.206) i s s e t on t h e i n j e c t i o n point, t h e a s s o c i a t i o n of t h e space charge e f f e c t and synchrotron o s c i l l a t i o n during t h e a d i a b a t i c capture and t h e beginning of a c c e l e r a t i o n produces m u l t i p l e crossings of t h e l i n e , even i f t h i s l i n e i s weak, t h e p o l a r i z a t i o n f a l l s down to 65 % (instead of 90 %), t h e correction of t h i s l i n e by c o r r e c t i o n quadrupoles gives only an improvement of 10 %. I n these conditions t h e v e r t i c a l operating point has been modified : vz = 2.48 close t o t h e h a l f i n t e g e r allowing a l a r g e The l i n e YG = vx i s corrected by 4 skew quadrupoles.
A very f l e x i b l e canputer control (hard and s o f t ) f o r t h e c o r r e c t o r s and main quadrupoles i s necessary.
Other l i n e s VG = N + vx vz can be excited during e x t r a c t i o n by t h e main hexapoles inducing t h e betatron resonance ux = 1113.
The l i n e s a r e avoided by v e r t i c a l tuning vz.
